A medium-and coarse-grained granite has been encountered in the lower 914 m of deep drill-holes in northwestern Illinois. The mineralogy and chemistry of both types of granite suggest they are anorogenic Atype granites after the definition of Loiselle and Wones (1979). The major oxide composition for both types is nearly identical. Trace element data (Rb, Y, Th) indicate the medium-grained granite crystallized from a more evolved melt than did the coarse-grained granite. Trace element data (Y, Th, Ba, Sr) for the coarsegrained granite show it to be slightly zoned from the bottom upward to the contact with the medium-grained granite at 731 m.
INTRODUCTION
Felsic igneous rocks appear to constitute an important segment of the late Precambrian geology of the north-central United States. In northern Wisconsin, epizonal granitic rocks have been described from outcrops by Anderson (1975) , Anderson and Cullers (1978) , and Van Schmus (1978). In southeastern Missouri, rocks similar in age and composition have been described by Kisvarsanyi (1972 Kisvarsanyi ( , 1981 C. J. Vitaliano and P. S. Dahl began a petrologic and petrochemical study of core UPH-3 employing thin section petrography, whole rock chemistry, and trace element analysis to determine: (1) if more than one granitic unit could be recognized, (2) if a differentiation trend could be detected in each unit, and (3) if a tectonic setting for the granitic rocks could be determined. G. R. McCormick began a mineral chemistry study on feldspars and micas on all three cores employing microprobe analyses, to determine the number of rock units, the presence or ab-594 sence of differentiation trend, and the tectonic setting. The results of both research efforts are so similar that they have been combined in this present geologic note.
Unique petrogenetic interpretations of trends, we have found, are not possible given the limited suite of subsurface samples available for study. Rather, our purpose in this paper is to contribute to an increasing data base on buried mid-continental granitic rocks, and to provide a useful reference for future studies.
METHODS OF INVESTIGATION
Thin sections were prepared from 38 oneinch-thick samples of NX core (UPH-1, three samples; UPH-2, 12 samples; UPH-3, 23 samples). Each section was examined petrographically, and the rock type of each sample was determined by modal analysis (1,000 point counts per sample) using the IUGS classification (Streckheisen 1976 ).
Whole-rock chemistry was obtained from 26 splits of pulp (3-5 cc each) from core UPH-3 in the Silicate Analytical Laboratory of the Department of Geology at Indiana University. All samples were fluxed with lithium borate, dissolved in acid, and analyzed with a Jarrell-Ash Induction Coupled Plasma Spectrometer. Water was determined by the USGS method described by Shapiro and Brannock (1955) . Analyses were made for 10 major oxides (Si02, TiO2, A1203, Fe203, MnO, MgO, CaO, Na20, K20, P205) and 11 trace elements (Ba, Cr, Cu, Mo, Ni, Pb, Sr, Th, V, Y, Zn). Data for Rb were determined by neutron activation. The precision, based on counting statistics is ±5%. GSP-1 was used as a standard for all determinations.
Electron-microprobe data for the feldspars and micas from 14 sections (UPH-1, one sample; UPH-2, two samples; UPH-3, nine samples) were determined on an ARL-EMX-SM electron microprobe using energy dispersion. Concentrations of Na, Mg, Si, K, Ca, Ti, Mn, and Fe were determined with the following standards: Asbestos Microcline (K); Amelia Albite (Na, Al, Si); Di85Jdl5 glass (Mg); Anorthite-50 glass (Ca); A128 Ilmenite (Ti); Hortonolite (Mn, Fe). The detection level for all elements is near 0.2 wt % (1 sigma). Background and peak counts were determined by the procedures of Reed and Ware (1975) , and corrections were made with the factors of Bence and Albee (1968).
PETROGRAPHY
The granitoid rock in the cores consists of two textural varieties: (1) a fine-to mediumgrained phase in the uppermost 56 m and 1072 m level of core UPH-3 and the 1280 and 1372 m level of core UPH-2; and (2) a medium-to coarse-grained phase that makes up the remainder of cores UPH-3 and UPH-2 and all of core UPH-1. The major phase of the cores is classified as granite sensu stricto; three samples are quartz monzonite.
The fine-to medium-grained phase (henceforth referred to as fine-grained) is reddishbrown to dark brown and composed of pink K-feldspar (up to 5 mm in diameter) and gray quartz anhedra (up to 1.5 mm in diameter) in approximately equal proportions, along with lesser quantities of plagioclase. All are embedded in a dark reddish-brown lacy network of iron oxide, biotite (chloritized in part), muscovite, apatite and zircon.
The medium-to coarse-grained phase (henceforth referred to as coarse-grained) is red to grayish-red, allotrimorphic, inequigranular, with seriate texture. Pink Kfeldspar, plagioclase, and gray quartz anhedra, all as much as 3.0 cm in diameter, make up 84 to 95% of the rock. All are associated with a finer-grained (0.5 cm or less) fraction of the above minerals mixed with muscovite, biotite, iron oxide, and accessory apatite and zircon. Modal analyses of the rock units do not yield any noticeable difference between the fine-or coarse-grained units.
Note Plagioclase.-Constitutes 17 to 49% of the primary mineral content and occurs as anhedral inclusions in K-feldspar, as stringers in microperthite, and as individual anhedral to subhedral grains up to 3.25 mm long. Generally, the plagioclase is altered in varying degrees of intensity. Plagioclase grains and plagioclase inclusions in K-feldspar are occasionally zoned and embayed and often consist of a core which is highly altered. This altered core is surrounded by a rim of unaltered plagioclase. Apatite and zircon are frequently included in the plagioclase. The plagioclase lamellae are occasionally bent or broken.
Plagioclase grains chosen for analyses are large euhedral phenocrysts or grains not associated with intergrain boundaries or borders. The composition of all samples except UPH-2 (902) and UPH-1 (631) ranges from 90-100 mole % albite; these latter two samples fall into the range for oligoclase.
The contact between the plagioclase and microcline is often the site for concentrations of muscovite, iron oxide, and quartz. The contact between plagioclase and biotite is the site for muscovite and iron oxide. Fluorite is often present as inclusions in plagioclase, but it may also occur in the interstices between plagioclase grains. Locally plagioclase is replaced by quartz.
Muscovite.-Constitutes 1.4 to 8.9% of the rock. There is no doubt that the majority of the muscovite or white mica is secondary; however, some sections also contain euhedral muscovite grains that were clearly terminated and about the same size as the biotite grains. If these muscovite grains are primary it would be possible to infer a minimum depth for the crystallization of the rock. Trace Elements.-Elemental abundance values for barium, strontium, vanadium, zinc, yttrium and thorium in the fine-grained granite (above 731 m) exhibit little variation, whereas they exhibit progressive variation below that depth in the coarse-grained granite. Barium abundances are low in the shallow levels of the core and increase progressively with depth (fig. 3a) ; strontium, vanadium, and zinc similarly increase with depth. Yttrium abundances are highest in the shallow levels of the core and diminish with depth (fig. 3b) ; thorium abundances likewise diminish with depth.
DISCUSSION
Two distinct granites, a coarse-grained and a fine-grained, are observable in hand specimen and thin section from the cores. All whole rock major and trace element data for the fine-grained granite at the top of core UPH-3 above 731 m are clustered and distinctly different from those for the coarsegrained granite below that level. 1) indicate that the biotite in all samples from core UPH-3 is slightly more iron-rich and slightly more aluminous than the biotite from cores UPH-1 and UPH-2. However, biotite in cores UPH-1 and UPH-2 is also richer in magnesium than the majority of samples from core UPH-3. Plagioclase from cores UPH-1 and UPH-2 is slightly more sodium-rich than that from core UPH-3.
High amounts of rubidium and yttrium and thorium ( fig. 3) 
